Abstract: Along with China becoming an upper-middle-income country from a lowermiddle-income one after 2009, the happiness inequality in China has been enlarged. Based on the Chinese General Social Survey (CGSS) database (2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012), this paper investigates the determinants of the happiness inequality in China and explores what factors contribute to its enlargement after 2009. We find that a rise of income inequality as well as the population share of middle age cohorts can widen China's happiness inequality, while an increase in income or education level has a reducing impact. Owning a house and being in employment also have happiness inequality reducing impacts. A decomposition analysis shows that the deterioration of China's happiness inequality is mainly caused by coefficient effects, i.e., the relationships between happiness inequality and its influencing factors have changed, which reflects the dramatic change in the Chinese economy and society. Among the coefficient effects, regional heterogeneity plays an important role. Policies enhancing economic performance and education as well as reducing income inequality and regional inequality can help to reduce happiness inequality and improve social harmony in China.
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However, the existing literature of China's happiness studies has not yet fully explored the happiness inequality in China.
Happiness inequality is an important dimension of inequality and this paper also contributes to the studies of inequality in China. Happiness inequality does not necessarily positively correlate with income inequality or consumption inequality. Gandelman and Porzecanski (2013) figure out that only part of happiness inequality could be explained by income inequality and thus, more attention should be paid to non-monetary inequality. Unlike income inequality, happiness inequality cannot be alleviated by direct happiness redistribution. It is commonly viewed that there is a negative relationship between happiness inequality and social cohesion. The expected return of an individual to take part in a rebellion can be represented by the happiness gap between rebellion participants and the unhappy people of the society (Guimaraes and Sheedy 2012) . Therefore, studies on happiness inequality and its influencing factors are important for improving social cohesion and harmony. A more general survey of studies on happiness inequality can be found in Becchetti et al. (2013) . As far as we know, this paper is the first one to thoroughly explore the happiness inequality in China.
To reduce happiness inequality as well as improve social harmony in China, our research provides some policy suggestions. Policies enhancing economic performance and education as well as reducing income inequality and regional inequality can help to reduce the happiness inequality in China. Policies that can improve the demographic structure and the stability of marriages as well as facilitate people to own a house are effective as well.
The rest of this paper is organized as follows: Section 2 describes the data and the changing distributions of Chinese residents' happiness; Section 3 introduces the econometric method employed by this paper; Section 4 reports the RIF regression results and analyzes the causes of the increase in the happiness inequality in China; finally we conclude.
Data and Descriptive Statistics

Data and Distribution of Chinese Residents' Happiness
The CGSS data is from a cross-sectional survey conducted by Renmin University of China The happiness data directly comes from the question "Generally speaking, do you think you are happy?"And the answer is chosen from: 1 (very unhappy), 2 (unhappy), 3 (normal), 4 (happy) and 5 (very happy). Two issues need to be clearly explained. First, this paper implicitly assumes that self-reported happiness is comparable among individuals. Is this assumption reasonable? Second, evaluation of happiness inequality by variance or Gini index requires the assumption of cardinality of self-reported happiness. Does this make sense?
For the first issue, Frey and Stutzer (2002) argue that, although the heterogeneity in the scales used for self-reported happiness exists, such heterogeneity is random and this does not invalidate regression results. Beegle et al. (2012) empirically justify the argument of Frey and Stutzer (2002) . For the second issue, as Becchetti et al. (2013) point out, in social sciences 6 ordinal categorical variables are often treated as cardinal, and some works prove that regarding happiness as either cardinal or ordinal leads to similar results in a regression framework.
Apart from happiness, the survey also collects other information such as gender, age, education, marriage status, household income, subjective economy status, city, house ownership, employment, number of children, CPS (Communist Party of China) membership and the feeling about social equity.
The CGSS data has been widely used to study economic and social issues in China, including the problems of consumption and tenure choice of multiple homes (Huang and Yi 2010) , the emerging new middle class and the rule of law in China (Wu and Cheng 2013 ) and the subjective wellbeing in transitional China (Wang and Vander Weele 2011; Chyi and Mao 2012) . Cheng et al. (2014) employ the data to explore the difference of happiness and job satisfaction among urban locals, first-generation migrants and new-generation migrants. They find that new-generation migrants are less satisfied with their jobs and lives than firstgeneration migrants, even if they have higher income. A further research on the happiness of Chinese residents finds that the differences of basic education condition, medical treatment and social security system between rural and urban areas are the main reasons for the ruralurban gap of life satisfaction (Liang and Wang 2014) . There are also studies exploring how employee involvement influences workers' happiness (Cheng 2014) and how spouses' characteristics affect husbands' or wives' happiness (Qian and Qian 2015) . While the mean value of happiness increases after 2009, the variance of happiness also shows an upward trend. The proportions of residents who feel "very unhappy" and "unhappy" do not change much, but the proportion of residents who feel normally happy decreases from 49.8% in 2003 to 15.5% in 2012. Meanwhile, the proportions of "happy" and "very happy" rapidly rise with the former from 32.3% in 2003 to 59.9% in 2012, which is almost doubled. We define 2010-2012 and 2003-2006 , respectively, as Period 1 and Period 0. Table 3 shows the descriptive statistics of variables in these two periods. The sex ratio of the sample is close to 1:1. In Period 0, young people under the age of 24 make up 9% of the whole sample, while people aged 25-34, 35-44, 45-54 Table 3 . In the right panel, Number 1 to 5 corresponds to different age groups, from young to old as shown in Table 3 .)
We know that after 2009 the average level of happiness as well as the happiness inequality in China has increased. 
The Econometric Method
What factors drive happiness inequality in China? Why did happiness inequality increase so much from Period 0 to Period 1. To answer these questions, we employ a distribution regression method (i.e., RIF) and implement the decomposition analysis of happiness inequality. Becchetti et al. (2013) use similar methods to discuss the German happiness inequality. They find that trends in happiness inequality in Germany are mainly driven by composition effects, while coefficient effects are negligible. Here, we give a brief introduction to our econometric methods. 
Now we explain how the RIF regression method can be used to analyze the partial effect and policy effect. In term of the happiness inequality in China, we want to explore the marginal effect of X on happiness inequality, as well as that how much of the increase in happiness inequality after 2009 can be explained by the change of X.
According to Hampel (1974) , the influence function of the distributional statistic ) (F v is defined as:
, and then we get The RIF is defined as
For (Firpo et al. 2009 ). So if we are interested in the partial effect of X on 14 happiness variance, we can perform a regression of the corresponding RIF on X.
We now suppose that there is a difference in ) (F v between Period 1 and Period 0:
 is the coefficient effect and it represents the contribution of the change of the function itself. The second part v X  is the composition effect. It is the contribution of the change in X to the difference in ) (F v . Now write the RIF
. We
. Now we can rewrite the coefficient effect and composition effect as:
Consider a linear case:
. After the OLS regression of RIF on X, we can get: 
If we further suppose
Regression Analysis of Happiness Inequality -RIF Method
We use the variance of happiness to reflect happiness inequality. We also employed the happiness Gini index as the inequality indicator in a robustness check. Given the RIF regression method, we try to estimate the happiness inequality function as below: 
The explained variable is happiness inequality, measured by variance or Gini index 6 .
The explanatory variables include gender, age, education, income, urban-rural dummy, marital status, housing ownership and employment status. We have also controlled the survey year and the province of survey participants as fixed effects.
The first column of Table 4 lists the RIF regression result for the sample variance. It is shown that a rise in females' proportion can reduce happiness inequality. Becchetti et al. (2013) use German data and find a similar result of the influence of female towards happiness inequality.
The division of age groups follows the literature such as Becchetti et al. (2013) . We use the old group (55-64) as the control age group. The increase of young people population 6 Can happiness inequality be well measured by Gini index? Having examined nine indices of happiness inequality, Kalmijn and Veenhoven (2005) concluded that Gini index, which is designed for variables indicating "capacity" like income, is not suitable for variables measuring "strength", like happiness. Variance is relatively more appropriate for measuring happiness inequality of one country. Standard deviation is also frequently used to measure happiness inequality (Ovaska and Takashima 2010; Ott 2011; Clark et al. 2012 ).
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share can reduce happiness inequality. However, along with an increase in the proportion of middle-age people (including those aged between 25 and 54), the happiness inequality will increase. This is consistent with the social reality of modern China: for middle-age people, they feel more life pressures (i.e., they have to take care of both kids and old parents) and the income and wealth inequality among them is more severe than other age groups; therefore, the happiness inequality within this age group seems to be quite large.
As for education, we use the uneducated as the control group. An increase in educational Income, either absolute or relative, is important. The absolute income is the logarithmic family income, while the relative income or income inequality is represented by dummy variables, which indicate whether a participant is relatively poor (income below 60% of the median level) or rich (income higher than 200% of the median). We also use the subjective economic status of the survey participants to measure income inequality. Our results show that an increase in absolute income can significantly reduce the level of happiness inequality, while relative poverty and relative affluence have a happiness inequality enlarging impact.
And a higher perceived economic status can reduce happiness inequality as well. In general, the increase of income inequality indicated by either more relatively poor people, or more relatively rich people or more people feeling that their relative economic status is low, can increase happiness inequality. Since the coefficient of the city dummy is insignificant, the urbanization of China does not have a significant impact on reducing the national happiness inequality. Housing is also an important factor. Lin et al. (2012) find that the housing ownership can increase the level of happiness, and we find that when more people own their houses, the happiness inequality of Chinese society can be significantly reduced. People cannot be very happy without their own houses, especially in the Chinese culture. Finally, improving the employment rate can greatly reduce happiness inequality, while a larger proportion of unmarried people can widen it.
In Column (2) and (3) of We know that after 2009 the happiness inequality in China has increased much, and also
China has reached a new development phase with more social and economic challenges. This part tries to decompose the happiness inequality difference between Period 0 and Period 1 and figure out the concrete causes of the increase in happiness inequality. Table 5 provides the results of Oaxaca-Blinder decomposition exercise. In a robustness check, an alternative measure of happiness inequality, the Gini index, is employed and the results are similar to those in Table 5 . We can see that the increase of happiness variance from Period 0 to Period 1 is mainly caused by the coefficient effect. The coefficient effect has increased the happiness variance by 0.18, while the composition effect has reduced it by 0.048. This result is different from the case for Germany (Becchetti et al. 2013) , which is not hard to understand given the rapid change of the Chinese economy and society. Therefore, the increase of the happiness inequality in China after 2009 is mainly due to the significant changes of the relationships between happiness inequality and its influencing factors.
Table 5
Decomposition of the happiness inequality difference between two periods The negative composition effect between two periods can be understood by combining Table 4 which estimates the happiness inequality function and Table 3 which gives the distributional changes of all the explanatory variables. Table 5 shows that the specific composition effects with respect to (w.r.t) age groups 25-34 and 35-44 are negative and that w.r.t age group 45-54 is positive. This is because the population shares of age groups [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] and 35-44 decreased and the share of age group 45-54 increased, and the increase in the population share of middle-age people (aged between 25 and 54) can enlarge happiness inequality. The net composition effect w.r.t the distributional change of demographic structure is negative. In contrary, the net composition effect w.r.t education is positive, in which the rise in the population shares of primary school and college reduced happiness inequality and the decline in the shares of junior and senior high school had an opposite effect. The overall negative composition effect mainly comes from the impact of absolute income: the large increase in people's average income after 2009 reduced the happiness inequality in China a lot. The increase in the population share owning housing properties contributed to an increase 21 of Chinese happiness inequality, but this specific composition effect is relatively less important.
Although the overall coefficient effect is positive and dominates the composition effect, the specific coefficient effects w.r.t education and subjective economic status have reduced happiness inequality. Comparing Columns (2) and (3) of Table 4 , we can find that in Period 1 the reducing impacts of education levels on happiness inequality have systematically increased much, which implies that a same increase in education levels in Period 1 could reduce happiness inequality much more than in Period 0. The coefficient indicating the influence of subjective economic status on happiness inequality in Period 1 has also increased considerably in absolute value. Given the increase of the average subjective economic status in Period 1, as shown in Table 3 , the corresponding reducing impact on happiness inequality would naturally be large.
The overall positive coefficient effect mainly comes from the contributions of provincial dummies and the regression constant. The variable Groupprov in Table 5 represents the set of provincial dummy variables, and its overall coefficient effect is positive, which indicates that the happiness inequality among provinces has greatly increased after 2009. This is partly shown in Figure 3 : after 2009 happiness inequality in some provinces has largely widened and the happiness inequality of different provinces distributes in a more disperse way. The large positive coefficient effect w.r.t the regression constant reflects that the explanatory variables examined by this paper cannot fully explain the happiness inequality in China and there are some other important factors that are worth examining. It also reflects, in some sense, the dramatic change of the Chinese economy and society; and thus, non-linear effects may exist and cannot be well captured by our linear model.
Conclusion
22 Liu et al. (2012) , among others, discuss the evolution of Chinese residents' happiness along with the economic growth of China. The literature on the happiness in China ignores the problem of Chinese happiness inequality. In some sense, it is happiness inequality, rather than income inequality, that determines the degree of social harmony. And some researchers suggest using happiness inequality as the indicator of social inequality (Veenhoven 2005 ). On one hand, income inequality is not equivalent to the inequality of subjective wellbeing.
Investigating happiness inequality enables us to comprehensively understand the social welfare distribution. On the other hand, unlike income, happiness cannot be directly transferred. Studies on happiness inequality are beneficial to social policy making and social harmony promotion.
This paper employed the RIF regression method to analyze the happiness inequality in
China. Happiness inequality can be reduced by an increase in people's income and a deterioration of income inequality can significantly increase happiness inequality. Enhancing education as well as promoting employment can considerably reduce happiness inequality.
An increase in the population share of people who own housing properties also has a happiness inequality reducing impact. Singlehood as well as an increase in the population share of middle age cohorts is associated with an increase in happiness inequality. Given these results, clear-cut policy suggestions to improve social harmony can be made.
The deterioration of China's happiness inequality after 2009 is mainly caused by coefficient effects, i.e., the relationships between happiness inequality and its influencing factors have changed much, which reflects the dramatic change in the Chinese economy and society. Among the coefficient effects, the enlarged dispersion of different provinces' happiness inequality plays an important role. However, the overall composition effect on Chinese happiness inequality is negative and it mainly comes from the huge increase of people's absolute income after 2009.
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There are certainly other factors that have not been discussed by this paper but can influence the happiness inequality of China. In fact, our decomposition exercise has implied the possible existence of other influencing factors as well as non-linear effects. Evidences from international data show that economic fluctuation can increase happiness inequality (Chin-Hon-Foei 1989; Veenhoven 2005 ) and the improvement of national health conditions and institutional quality can also reduce happiness inequality (Ovaska and Takashima 2010; Ott 2011 ). We leave these issues for future studies about China's happiness inequality.
